being introduced gradually as gastric dysmotility resolves. 1 Patients allowed orally only when there is evidence (passage of flatus or bowel movements) that postoperative ileus has been subsided. Rationale of keeping nil by mouth is to prevent postoperative nausea and vomiting and to protect the anastomosis, allowing it time to heal before being stressed by food. 2, 3 It is, however, unclear whether deferral of enteral feeding is beneficial.
Pre-existing malnutrition has been shown to be a major clinical problem in surgical patients. 4 Malnutrition is associated with tissue wasting and impaired organ function, which leads to increased morbidity and extended hospitalization. 5, 6 Nutritional depletion is an independent determinant of serious complications after major gastro-intestinal surgery. 7 Rationale of early feeding is that the postoperative dysmotility predominantly affects the stomach and colon, with the small bowel recovering normal function 4-6 hours after laparotomy. 1 Thus preserving small bowel peristaltic activity and absorptive capacity. Also ability of small bowel to withhold large quantity of upper GI secretions (approx. 3 lit/day) during the period of ileus is well tolerated.
Experimental data in both animals and humans suggest that enteral nutrition is associated with an improvement in wound healing. 8 Enteral nutrition when compared with total parenteral nutrition is safe, convenient, cost-effective, prevents gastro-intestinal atrophy, attenuates injury stress response, maintains immune competence, preserves normal gut flora and gut integrity, and has minimal complications.
In this study, we performed a randomized trial to assess the feasibility, benefits and harms of early post-operative enteral feed.
METHODS
This randomized prospective study was conducted in a department of general surgery, Gandhi medical college Bhopal, Madhya Pradesh over period of August 2013 to August 2014. Patients who underwent operative procedure for perforation peritonitis were included in this study
Inclusion criteria
 All patients age 17-70 years undergoing exploratory laparotomy for non-traumatic perforation peritonitis.
 All emergency and routine surgeries.
Exclusion criteria
 Patients with dementia, diabetes, known case of preexisting renal or hepatic disease or any past major medical/surgical illness.
 Traumatic or Iatrogenic perforations.
 Patients operated elsewhere and referred to our college.
 All malignant perforations.
A written informed consent was obtained from all participants in the study after explaining the consequences. Patients, who entered the study were randomly divided into two groups -Test Group (TG) and Control Group (CG).
Test group: It comprised of patients who underwent operative procedure for perforation peritonitis and who were started early enteral feeding (24 hours after surgery) via naso-enteric feeding tube, placed intra-operatively. The feeds were standardized for all patients, and started at rate of 50 ml/hour on day one followed by 80 ml, 100 ml, 150 ml, 200 ml on day two, three, four and five respectively. In case of abdominal distension, nausea, vomiting, abdominal cramps, severe diarrhea and intolerance, feeds were withheld for six hours and again re-started at slower rates. If any of the above still persists, feeds withheld for another six hours, then restarted at slower rates and some antiemetic and prokinetic drugs were prescribed if necessary. Patients were started same oral liquid diet (as used for naso-enteric feeds) after removal of naso-enteric feeding tube.
Control group: It comprised of patients who underwent operative procedure for perforation peritonitis and who were kept "Nil by mouth" till appearance of bowel sounds and passage of flatus as done routinely. Patients were started oral liquid diet (same diet as used for nasoenteric feeds) once they pass the motion.
Nutritional status
Nutritional status was documented by anthropometry. Weight (wt.) was measured by scales in kilograms. Mid-Arm Circumference (MAC) was measured with a nonstretchable plastic tape, measure around the nondominant arm. A random sample was drawn and lymphocyte counts and haemoglobin was recorded preoperatively. All these were also recorded on 3 rd and 7 th of post-operative day and the day of discharge.
Statistical analysis
All results were subjected to statistical analysis. Demographic and clinical data from the two groups were compared and intergroup differences among the parameters were recorded and were analyzed by analysis of variance and the Student and Chi-squared tests. Student's t-test was used for intergroup analyses and the chi-squared test was used to analyze the level of significance or differences in the incidence of complications. A P value of less than 0.05 was considered statistically significant and P value of less than 0.001 was considered highly significant.
Feeding schedule
Feeding starts at 50 ml on day 1 and gradually increased to 80 ml, 100 ml, 150 ml, and 200 ml on day 2, 3, 4, & 5. 
Plain water is added to make the quantity to 2 litres. 
RESULTS
All patients were randomly divided into two groups -Test Group (TG; n=46) and Control Group (CG; n=44). The following observations were made: Majority of the cases were more than 50 years age in both groups. The difference in mean age was not statistically significant (P >0.05). Average time taken for surgery in both group was not significant (P>0.05). 3  04  0  0  6  3  01  0  0  2  3  3  25  14  2  2  2  05  1  1  3  1  0  17  28  21  0  0  27  13 
Abdominal distension
In test group, ten patients developed distension postoperatively and four required to with-hold feeding for 6 hours, and then feeds were restarted gradually. Among this four patients, two patients later-on again develop abdominal distension, and required further with-hold of feeds. Two patients also developed nausea, vomiting and abdominal cramps along with distension on post-op day 2 nd , while one pt. developed abdominal cramp on Post-op day 1 st .
In control group eight patients developed abdominal distension, six on 1 st and two on 2 nd post-op day respectively. One patient who developed abdominal distension on 2 nd post-op day, later on also develop abdominal Collection and USG guided pus aspiration done. The difference in incidence of distension among the cases of both groups was not statistically significant (P >0.05).
Nausea/vomiting
The difference in incidence of nausea and vomiting in patients of both the groups was not significant (P >0.05).
Appearance of bowel sounds
Majority of patients in test group bowel sounds appeared on 2 nd post-op day (n=25; 54.34%) while majority of patients in control group bowel sound appeared on 3 rd post-op day (n=27; 61.4%). The difference was significant between two groups in average time for appearance of bowel sounds (P <0.05).
Passage of flatus
Majority of patients in test group passed flatus earlier than control group with mean duration to pass flatus was 2.78 ± 0.59 days in test group and 3.30 ± 1.40 days in control group. On statistical analysis, study group 
Passage of stool
In study group, majority of patient i.e. twenty-one (45.7%) have passed stool on 3 rd post-op day while in control group majority of patients i.e. eighteen (40.9%) passed stool on 5 th post-op day.
Mean time for passage of stool was 3.52 ± 0.69 days in test group compared to 4.18 ± 1.74 days in control group.
On statistical analysis, test group patients passed stool earlier than control group patients significantly (P <0.05). 
Anastomotic leak
In both groups, there was no anastomotic leak.
Re-intervention
Five ( 
Mortality
There were 2 (4.3%) mortalities recorded in test group while 5 (11.3%) mortalities were noted in control group. These findings were statistically not significant (P >0.05).
So, the incidences of complications in both groups were comparable, ( 2 =0.53; P >0.05) except septicemia load which was more in control group and found to be significant (P <0.05). 
Anthropometric measurements
All the anthropometric measurements were comparable and on statistical analysis found to be insignificant on various observational periods (P >0.05 for all). There was no significant difference in mean weight loss among both groups, but mean difference in weight loss is more in control group (5.099) as compared to test group (2.384 kg) patients. Protein intake was higher in test group from 1 st to 7 th post-operative day of monitoring and was found to be highly significant (P <0.05 for all days). Calories intake was higher in test group from 1 st to 7 th post-operative day of monitoring and was found to be highly significant (P <0.05 for all days).
DISCUSSION
There is no evidence that bowel rest and a period of starvation are beneficial for healing of wounds and anastomotic integrity. Early feeding has shown to reduce the length of hospital stay, anastomotic dehiscence, wound infection, pneumonia, weight loss and intraabdominal abscesses. 1, [10] [11] [12] [13] [14] Most of the clinical trials show the effect of early feeding on elective intestinal anastomosis. 13, [15] [16] [17] [18] Only few studies of early feeding were conducted in perforation peritonitis 19, 20 where patients had additional problems of dehydration, high septicemic load (which even may persist few days after surgery) and may involve multiple organ dysfunctions.
Here, we conducted a prospective randomized controlled trial comparing safety, benefits and incidence of postoperative complications among patients having early naso-enteric tube feeding versus traditional feeding in perforation peritonitis.
The statistical analysis of various pre, post and intraoperative variables of the patients belonging to two groups is as following:
Age
Age of patients ranged from 18-70 years in test group with a mean of 42.11 ± 15.15 years and 18-66 years in the control group with mean of 42.45 ± 12.93 years.
According to Kaur et al. 19 In a study by Fanaie et al. 21 mean age in study group was 66.45 years and it was 63.44 years in control group.
In our study, mean age of patients was less as compared to most of the studies. The reason is that in our study, none of the patients had malignancy or any other chronic illness (as these patients were excluded from our study)
Sex
Forty-two (91.3%) patients were male and four (8.7%) patients were female in study group. Thirty-nine (88.63%) patients were male and five (11.36%) patients were female in control group. Male and female ratio was 10.5:1 in study group as compared to 7.8:1 in control group.
A study by Kaur et al. 19 included 42 (84%) males and 8 (16%) females in test group (M:F ratio = 5.25:1) and 37 (74%) males and 13 (26%) females in control group (M:F ratio = 2.84:1).
Fanaie et al. 21 included 55 patients in each group. In study group 31 (56.36%) males and 24 (43.64%) females the ratio was 1.29:1 compared to 38 (69.1%) males and 17 (30.9% ratio 2.23:1) females in study group.
In our study, M:F ratio was higher comparative to other studies because most of the studies had taken malignant diseases which might have different sex predilections for different malignancies, but the incidence of perforation peritonitis is higher in males, even significantly more in males in central india. Also, worldwide, gastric perforations have high incidence in males, which forms the bulk of our study.
Time taken for surgery
Average time taken to complete surgery in study group was 109.56 ± 33.59 minutes and in control group was 112.21 ± 32.33 minutes. There was no any significant difference between the average time taken for surgery in both group (P >0.05) Tsunada et al. 22 performed study average time taken in study group to perform surgery was 185 minutes (155-250) compared to control group in which time taken was 175 minutes (140-260).
According to Marwah et al. 17 duration of surgery ranged from 70-220 minutes (Mean 106 ± 42 minutes) in study group and 80-280 minutes (Mean 128 ± 36 minutes).
The incidence of complications was more in both groups, where duration of surgery was more than two hours as compared to less than two hours. Prolonged surgeries leads to more exposure of anesthetic gases, drugs, more handling of gut, increased blood loss and prolonged postoperative ileus.
As shown in our and other studies, increased duration of surgery increased postoperative morbidity but had no impact on tolerance of early enteral feeding.
Postoperative monitoring
All patients in study and control group were postoperatively monitored for nausea, vomiting, abdominal distension, passage of flatus and stool, postoperative stay and complications.
Early feeding tolerance
The tolerance was defined as patients receiving regular naso-enteric diet without developing any complications like distension, nausea, vomiting, and cramps, which need feeds to be stopped temporarily.
In test group, ten patients developed distension postoperatively and four among ten required to with-hold feeding for 6 hours, and then feeds were restarted gradually. Three other patients also developed nausea, vomiting and abdominal cramps. Two patients pulled their Ryles tube in between the feeds.
So after excluding these patients (46-9=37), the tolerance was 80.43%.
Kaur et al. 19 started naso-enteric feeding 24 hours after surgery and tube tolerance was found to be 78%.
Basse et al. 23 started oral feeding within 6 hours and tolerance was more than 90%.
According to Marwah et al. 17 the tolerance to enteral feeding after 6 hours of surgery was 88%.
Tolerance was low in patients who were fed within 4 hours after surgery. 16 Various studies 13, 17, 19 indicate that tolerance to feeding was 73-90% if feeding was started 6 hours after surgery. Tolerance to early feeds given 24 hours after surgery in our study is safe and well tolerated as comparable to previous studies.
Nausea and vomiting
Six (13.04%) among test and five (11.3%) patients of control group developed nausea/vomiting, the difference in incidence was not significant (P >0.05).
Stewart et al. 16 reported incidence of nausea and vomiting of 35% in study group. The increased incidence of vomiting might be because of much early feeding started 4hrs after surgery.
Lewis et al. 13 noted that incidence of nausea and vomiting after early feeding was 21% in study and 13% in control group.
Marwah et al. 17 shows nausea and vomiting in 12% of study group and 8% of control group.
The incidence of nausea and vomiting in patients started early feeding after surgery was 9.7-35% as shown by several studies and 13.04% in our study. The incidence of nausea and vomiting in control group was 8-15% in various studies and 11.3% in our study. The incidence of vomiting was more in patients who were fed early. The vomiting was due to residual effect of anesthetic gases, partial recovery of intestines and effect of drugs used postoperatively.
Appearance of bowel sounds
Average time for appearance of bowel sounds was 2.28 ± 0.62 and 2.73 ± 1.06 days in test and control group, and found to be significant (P <0.05).
In study by Marwah et al., 17 bowel sounds appeared in significantly shorter period of time in study group mean 1.08 ± 0.6 days as compared to control group mean 2.12 ± 0.6 days.
Fanaie et al. 21 concluded that appearance of bowel sounds among two groups were similar.
After surgery, return of bowel sounds and motility usually occurs after 6-12 hours in small bowel, 12-24 hours in the stomach, and 48-72 hours in the colon.
Physiologic studies have found that, myoelectric and motor activities were not affected in operations of intestine involving resection of small and large intestines. Bowel sounds appeared earlier in patients who were fed early because of resolution of postoperative ileus and earlier appearance of bowel sounds.
Passage of flatus
Mean time to pass flatus was 2.78 ± 0.59 days and 3.30 ± 1.40 days in study and control group respectively. On statistical analysis study group passed flatus earlier than control group significantly (P <0.05).
Tsunoda et al. 22 concluded that mean days to pass flatus was 2 days in study group compared to 2.8 days in control group.
A study by Fanaie et al. 21 resulted in 1.7 days mean to pass flatus in study group and 2.4 days in control group.
According to study by Marwah et al. 17 mean time for passage of flatus was 1.32 ± 0.55 days in study group and 2.76 ± 0.87 days in control group.
The early feeding resulted in earlier resolution of gastric, small intestinal ileus and colonic dysmotility leading to earlier passage of flatus and stool.
Passage of stool
Mean time for passage of stool was 3.52 ± 0.69 days in study group compared to 4.18 ± 1.74 days in control group. On statistical analysis, study group passed stool earlier than control group significantly (P <0.05).
Basse et al. 23 conducted study in which 57 (95.5%) patients passed stool within 48 hours.
According to Fanaie et al. 21 the mean time to pass stool was 3.9 days in study group and 4.4 days in control group.
Marwah et al. 17 conducted study in which mean time to pass stool was 2.28 ± 0.89 days in study group compared to 3.92 ± 0.90 days in control group. Small intestinal motility followed by gastric motility has been shown to return earlier than colonic motility. Majority of the patients, who were fed earlier, tolerated the gradual (increase in liquid volume) dietary advancement.
Postoperative morbidity

Wound infection
In our study, three (6.5%) in study group while six (13.63%) patients in control group develop wound infection.
The results of meta-analysis of 11 studies by Lewis et al. 13 have also shown that incidence of wound infection was 3-30% in study groups and 2-47% in control groups although not significantly less in early fed group.
Tsunada et al. 22 reported 7.5% wound infection in control group while there was no wound infection in study group.
The wound infection according to Marwah et al. 17 was 12% in study group and 20% in control group.
The wound sepsis was more in control group compared to test group and more so where time taken for surgery was more than 2 hours. Increased permeability and bacterial translocation being associated with sepsis and systemic inflammation in patients undergoing laparotomy. Early postoperative enteral feeding might have a beneficial effect on the function of the intestinal barrier in respect of permeability, bacterial translocation and subsequent development of septic complications. 25
Anastomotic leak
In our study no anastomotic leak was noted in either group.
According to Tsunoda et al. 22 anastomotic leak was 7.5% in study group. There was no anastomotic leak in control group.
A study by Reissman et al. 18 there was single anastomotic leak in control group.
There were two anastomotic leaks in study by Basse et al. 23 According to Petrelli et al. 24 the incidence of anastomotic dehiscence was 2.25%.
An analysis by Lewis et al. 13 the difference in both groups was not significant.
Difronzo et al. 15 stated that the incidence of anastomotic leak was 1% in study group and there was no anastomotic leak in control group. Various studies show lesser anastomotic leaks in study group as compared to control group but most of these studies were on intestinal anastomosis. In our study, pure resection anastomosis was done only in four cases (three in test and one in control group) while majority of patients have underwent omentopexy and primary repair with/without stoma formation. Also, there was no anastomotic leak in control group; therefore the effect of early feeding on anastomosis cannot be commented in our study.
Although improved nutritional status might cause lesser wound sepsis, lesser anastomotic leak and better wound healing as noted in various other studies.
Other complications
Pneumonia, septicemia, intra-abdominal abscess, wound dehiscence, burst abdomen, and re-intervention occurred in both groups and statistically there was no significant difference in both groups.
In our study, all patients had undergone emergency laparotomy (as compared to elective surgeries in various studies), and emergency surgeries are also associated with complications like dehydration, and sepsis which may cause more complications and increased morbidity.
By comparing both groups in our study and other studies, the incidence of complications in both groups was similar and early feeding is safe regarding postoperative complications.
Nutritional status
Hemoglobin, weight, mid-arm circumference, and total leukocyte counts were comparable in both groups, and found to be insignificant on the day of admission and 1 st , 3 rd , 7 th , post-operative day, and the day of discharge.
Average difference of weight loss is less in test group as compared to control group and found to be significant (P >0.05).
Average protein intake on post-op day 1, 4, and 7 were 27.18 ± 3.731, 45.59 ± 6.673, and 62.43 ± 13.163 in test while no protein supplemented on day 1 and 4 and it was 34.85 ± 7.271 on day 7 (once oral started) in control group.
Similarly average calorie intake on post-op day 1, 4, and 7 were 913.48 ± 81.055, 1516.74 ± 252.596, and 1977.39 ± 305.566 in test while 559.07 ± 66.469, 603.85 ± 160.749, and 1277.69 ± 177.074 in control group.
Both protein and energy intake were found significantly more in test group from day 1 onwards till 7 th postoperative day.
These results were comparable to Kaur et al. 19 and Singh et al. 20 
Ryles tube aspiration
The mean Ryle's tube aspiration in test group was significantly less as compared to control group (P <0.05).
Similar results were found by Kaur et al. 19 and Singh et al. 20 in their study.
Decreased Ryle's tube aspirates in test group were probably due to early return of bowel movements leading to distal passage of bile by early resolution of postoperative ileus.
Postoperative stay
Average hospital stay in test group was 8.54 ± 2.91 days while it was 11.10 ± 3.40 days in control group. The difference in postoperative stay was significant (P <0.05).
Lewis et al13 found postoperative stay ranging from 6.2-14 days in early feeding groups and 6.8-19 days in control groups in meta-analysis of 13 randomized controlled trials.
According to Tsunada et al. 22 postoperative stay in study group was 7 days (7-40) as compared to control group it was 10 days (8-48 days).
The postoperative hospital stay in study by Marwah et al. 17 was 5.8 ± 3.09 days in study group and 10.56 ± 7.01 days in control group.
In our study, the postoperative stay was shorter in test group comparing to control group as shown by others. It was due to the fact that early feeding helps in early bowel movements, faster recovery, less post-operative complications leading to early discharge from the hospital.
CONCLUSION
Our study revealed that early post-operative naso-enteral feeding (24 hours after surgery) after laparotomy for perforation peritonitis is well tolerated, helps in resolution of ileus by early appearance of bowel sounds, which also leads to early passage of flatus and motion and decreased Ryles tube aspirate post operatively. It also decreases septicemic and other complications and improved wound healing, leading to shorter hospital stay despite of dehydration and high septicemic load preoperatively in these patients.
Hence it is concluded that early naso-enteral feeding after laparotomy for perforation peritonitis is safe, effective and beneficial to patients. However, larger, prospective and randomized trials are needed to establish the facts observed in the present as well as previous studies.
